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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bonded-abrasive manipulation tool which is an abrasive-grain tool which consists 
of a floe which the primary particle of a detailed abrasive grain condensed, and is characterized 
by for this floe destroying or deforming and becoming smooth [ this floe front face ] at the time 
of use. 

[Claim 2] The bonded-abrasive manipulation tool according to claim 1 characterized by the 
former cohesive force being weaker than the latter adhesive power when the cohesive force of 
the abrasive-grain primary particles which constitute a floe, and the adhesive power between a 
floe (aggregated particle) and a binder are measured. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the bonded-abrasive 
manipulation tool with which it can be simultaneously satisfied of the bonded-abrasive 
manipulation tool which uses metallic materials, such- as **** materials, such as ceramics and 
silicon, and steel, aluminum, in case a polishing manipulation is carried out, grinding and especially 
the high promotion of efficiency of a manipulation, and high-definition-ization. 
[0002] 

[Description of the Prior Art] In the grinding stone and a bonded-abrasive manipulation tool 
called the abrasive film used in order to obtain the outstanding surface smooth nature and the 
outstanding high manipulation side quality from the former, the thing much more detailed as an 
abrasive grain used in order to make the infeed depth per abrasive grain minute has been chosen. 

[0003] Moreover, in order to fulfill this condition, the detailed abrasive grain of the size below 
micron order or a micron is needed, although the ultra-precision machining finished even to the 
surface roughness of the order of ************ has come to ask recently for particle size. 
However, grain is easy to condense such a detailed abrasive grain, and it cannot avoid 
flocculation of an abrasive grain by the manufacture technique which mixes mechanically the 
binder which is a general grinding-stone manufacturing method, and an abrasive grain. Therefore, 
however detailed the primary particle (abrasive grain) may be, flocculation occurs, and if the 
cohesive force is strong, it will become impossible to avoid that a scratch occurs in a polishing 
manipulation side. A polycrystal diamond floe can be mentioned as such a grinding abrasive tools 
(the outside of Akihiko Hirai, Society of Grinding Engineers in the 1991 fiscal year and an 
academic lecture collected works, the 47-50th page). The polycrystal diamond which is the 
material of this abrasive-grain tool has the advantage which also has the operation in which a 
new cutting edge grows wild immediately, even if wear and defluxion arise in an abrasive-grain 
cutting edge during use, having the workability as the same grinding tool as a single crystal 
diamond, since the cohesive force between primary particles is very strong. Thus, the grinding 
tool which consists of a polycrystal diamond floe has the special feature which does not allow 
other flatteries in high efficiency nature. However, although this grinding tool is using the detailed 
primary particle, it is not equipped with the ultra-precision machining nature which a primary 
particle does not act on a grinding-process side directly, and finishes a ground object even to 
the surface roughness near the order of ************. There is commercial elegance (SCM fine 
diamond) which formed this polycrystal diamond by the synthesis method. When the crystal face 
with a sharp single crystal diamond cutting edge is worn out, since a blade is updated in 
spontaneous generation one after another like the gear tooth of a shark compared with a grinding 
efficiency decreasing sharply, a polycrystal diamond cutting edge has a high grinding efficiency. 
But the cutting edge which consists of a polycrystal diamond floe is not a cutting edge which 
aimed at ultraprecise polishing nature and the workability of manipulation side high definition. 
[0004] What applied the aforementioned detailed abrasive grain to the front face of big and rough 
macromolecule grain as the grinding and a polishing manipulation tool using the detailed abrasive 
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grain is known (the U.S. patent specification of No. 4954140). this technique is applicable to a 
polishing manipulation, without overly carrying out the blinding of the detailed abrasive grain by 

coating macromolecule big and rough grain — it excels and is monochrome howevei since the 

big and rough irregularity by macromolecule grain is formed in the front face of a manipulation 
tool and surface treatment is performed in this status — the enhancement in a manipulation 
efficiency — or although the maintenance is attained, it is very difficult to acquire a smooth 
manipulation side The evil to which a manipulation efficiency will fall if an abrasive grain very 
detailed as a manipulation tool of grinding and polishing is used so that it may hear and know 
from-this patent specification arose, manipulation resistance became [ the blinding of a tool ] 
being easy to occur excessively, as a result the problem fall impossible [ a manipulation ] was, it 
is an antinomy target and the enhancement in a manipulation efficiency and the enhancement in 
manipulation side quality have been said are the most difficult in attaining these demands 
simultaneously. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention makes a technical probrem a 
development of the new abrasive-grain tool with which it can be simultaneously satisfied of the 
enhancement in a manipulation efficiency, and the enhancement in manipulation side quality, and 
aims at offer of the abrasive tools which can be adapted for the ultra-precision machining 
finished even to the surface roughness of the order of ************ 
[0006] 

[Means for Solving the Problem] It succeeds in this invention in order to attain the above- 
mentioned purpose, and since a big chip pocket is formed in a tool front face while press with 
work and the abrasive-grain tool contact section increases and a manipulation efficiency can be 
improved by using for an abrasive grain the powder which the detailed abrasive grain condensed 
with moderate bonding strength, since the irregularity on the front face of a tool becomes large, 
it can suppress occurrence of the phenomenon of a grinding-stone blinding. And since the 
cohesive force (adhesive power) of the primary particle which forms the floe simultaneously 
compared with the adhesive power of a floe and a tool binder is weaker, a breakdown and 
deformation will arise in a part of aggregated particle which the abrasive grain condensed at the 
time of tool use, and it will contribute to cutting / polishing manipulation in the state of a primary 
particle. Therefore, the grinding and polishing front face of a manipulation object are finished very 
flat and smooth, and the quality of a manipulation side becomes high. 

[0007] In order to carry out a deer and to attain the above-mentioned technical probrem, 
invention concerning a claim 1 is an abrasive-grain tool which consists of a floe which the 
primary particle of a detailed abrasive grain condensed, and is a bonded-abrasive manipulation 
tool characterized by for this floe destroying or deforming and this floe front face becoming 
smooth at the time of use. And when this floe touches a ground object at the time of use of a 
grinding stone, the cohesive force which brings flocculation of primary particles destroys or 
deforms, and chooses the abrasive-grain powder which is the thing of the grade from which this 
floe front face becomes smooth. 

[0008] Moreover, invention concerning a claim 2 is a bonded-abrasive manipulation tool 
according to claim 1 characterized by the former cohesive force being weaker than the latter 
adhesive power, when the cohesive force of the abrasive-grain primary particles which 
constitute a floe, and the adhesive power between a floe (a primary particle is also contained) 
and a binder are measured. Here, in order that it will drop out of a tool per floe at the time of use 
if the cohesive force of the primary particles which constitute a floe is stronger than the 
adhesive power between a floe (a primary particle is also contained) and a binder, and a detailed 
abrasive grain may not contribute to a manipulation as a primary particle, it becomes very 
difficult to obtain good manipulation side quality. 

[0009] in addition, the primary particle with the polycrystal diamond floe detailed as conventional 
technique mentioned already — gathering — although — primary particles — cohesive force can 
be very high, a breakdown cannot happen between grain, and a detailed primary particle cannot 
be made to contribute to a manipulation side directly This tool is a high efficiency grinding 
process using the degree of superhard of a polycrystal diamond, and differs in this invention, and 
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a function and the purpose of use. 
[0010] 

[Function] In order to use the powder (floe) which the detailed abrasive grain condensed as an 
abrasive grain according to the bonded-abrasive manipulation tool of this invention, the 
irregularity on the front face of a tool becomes large. Consequently, the pressure in the contact 
section of an abrasive-processing implement and work increases, and it becomes possible to 
make a manipulation efficiency improve. Simultaneously, since a comparatively large chip pocket 
is formed in a tool front face, it also becomes possible to suppress occurrence of the problem 
called grinding-stone blinding. And since the abrasive grain which consists of above-mentioned 
floe powder is formed of suitable cohesive force, in order to cause a breakdown and deformation 
at the time of use and to contribute to the detailed abrasive-grain polishing manipulation which is 
a primary particle, it can acquire the very smooth polishing status of a manipulation side, and a 
high-definition manipulation side. Thus, according to the bonded-abrasive manipulation tool of 
this invention, it is enabled to realize simultaneously the manipulation side quality which was 
excellent with the high manipulation efficiency. 
[0011] 

[The mode of invention implementation] What the detailed powder of the primary particle whose 
diameter it is generally a material with a high (seven or more Mohs hardness) degree of hardness, 
and is 5nm or about lOOnm although it depends also on a manipulation object condensed, and 
was equipped with the diameter (40nm or about several micrometers) of an aggregated particle 
as an abrasive grain is suitable. The materials with which a usual abrasive grain is presented are 
colloidal silica, a fumed silica, colloidal ceria, a diamond, CBN, an alumina, a silicon carbide, etc. A 
floe can be built with meanses, such as a sol gel process and a spray dryer. Since the colloidal 
silica, the fumed silica, and colloidal ceria which are stated in the following examples have 
activity chemically and they are not only an ultrafine particle, but present a mechanochemical 
operation to work, they serve as a good better material extremely as an abrasive-grain tool. 
[0012] As instantiation of the resin used in case a floe is fixed, thermosetting resin, such as 
phenol resin, a polyimide resin, melamine resin, acrylic resin, and a urethane resin, is suitable. Of 
course, the acrylic resin which denaturalized to the photoresist is rich in practicality. Evaluation 
of the cohesive force of a floe and evaluation of the adhesive power with an abrasive grain and 
adhesives apply shearing force in the state of a gestalt hold, and it depends on observing 
whether grain drops out of a resin layer, or grain destroys (breakdown between grains). A 
compression test can also estimate measurement of only cohesive force quantitatively. 
[0013] By the bonded-abrasive manipulation tool of this invention, although the abrasive-grain 
floe and the adhesive resin are made into the basic component, as long as there is no remarkable 
influence in the flocculation nature of grain, or the adhesive property of a resin, adding other 
additives does not interfere. As such an additive, graphite and the solid-state unguent like 
molybdenum can be illustrated. Hereafter, this invention is ****ed according to an example, 
[an example 1] — it consists of the primary particle size of about 40nm which consists of 
colloidal silica first — the size of the diameter of about 10 micrometer is made overly to 
condense a detailed silica abrasive grain by the spray dryer And the abrasive-grain powder of a 
state of aggregation was mixed with acrylic resin, it applied on the polyethylene terephthalate 
film, and the film for polishing was created. Thus, as a result of carrying out the polishing 
manipulation of the silicon wafer using the produced abrasive film, the mirror plane of maximum 
height granularity 20nmRy which does not have a scratch at the floor to floor time for 10 
minutes was obtained. On the other hand, a mirror plane was not obtained unless what carried 
out stirring mixture of an abrasive-grain primary particle and the aforementioned acrylic resin 
immediately, and was applied on the same polyethylene terephthalate film as an example, without 
making it condense by the spray dryer spent polishing time more than for 20 minutes as an 
exarrfple of a comparison. Independently, stirring mixture of the silica abrasive grain whose mean 
particle diameter is 4 micrometers was not carried out with a resin, according to the film for 
polishing applied on the polyethylene terephthalate film, the elimination operation resulting from 
an abrasive grain was strong, and the mirror plane without a scratch was not able to be obtained. 
Moreover, when surface observation was performed after the manipulation about the abrasive 
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film of this invention, the abrasive grain which is an aggregated particle (floe) is destroyed, and it 
has checked that the primary particle was acting on the manipulation. 
The size of the diameter of about 8 micrometers of averages is made to condense by 
flocculation-ization by the overly using high-speed flow grain [ abrasive grain / detailed silica ] 
collision to which it consists of thie primary particle size of 5-30nm which consists of a [example 
2] fumed silica, i.e., an impact method. Like [ the aggregated-particle floe obtained by such 
means ] the case of an example 1, the detailed silica abrasive grain destroyed by the polishing 
manipulation for 10 minutes, and the ground object silicon wafer was ground by even the mirror 
plane. 

[0014] In addition, this invention is not limited to the above-mentioned example in the 
configuration and gestalt of the modality of abrasive grain which is a primary particle, the 
flocculation technique, and a manipulation tool. 
[0015] 

[Effect of the Invention] Since a big chip pocket is formed in a tool front face while according to 
this invention press with work and the abrasive-grain tool contact section increases and a 
manipulation efficiency can be improved by using for an abrasive grain the powder which the 
detailed abrasive grain condensed with moderate bonding strength in a bonded-abrasive 
manipulation tool, since the irregularity on the front face of a tool becomes large, occurrence of 
the phenomenon of a grinding-stone blinding can be suppressed. And since the cohesive force 
(adhesive power) of the primary particle which forms the floe simultaneously compared with the 
adhesive power of a floe and a tool binder is weaker, a breakdown and deformation will arise in a 
part of aggregated particle which the abrasive grain condensed at the time of tool use, and it will 
contribute to cutting / polishing manipulation in the state of a primary particle. Therefore, the 
grinding and polishing front face of a manipulation object are finished very flat. and smooth, and 
the quality of a manipulation side becomes high. 
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